. The exchange, which is energy-independent, has since been reported to occur also in guinea-pig, rat and rabbit brain (Miller & Dawson, 1972; Kanfer, 1972; Goracci et at., , 1973 , and its general properties and partial mechanism of action have been described (Porcellati & di Jeso, 1971 ; Porcellati et at., 1971; Kanfer, 1972) . In addition, the enzymic system has been found to be concentrated mostly in the neuronal perikaryal membranes of the rabbit (Goracci et al., 1973) , and to provide the means of producing in brain tissue labelled acyl alkenyl glycerolipid and acyl alkyl glycerolipid by exchange between radioactive nitrogenous bases and endogenous phospholipid .
The labelling of acylalkenyl-and acylalkyl-glycerophosphorylserine by virtue of this mechanism is of particular interest, in view of the low concentrations of these lipids in nervous tissue (Horrocks, 1972) , which could exchange their bound base. Probably a good part of the labelled acylalkenyl-and acylalkyl-glycerophosphorylserine found in our experiments in vitro (Gaiti et at., 1972) must be formed by serine exchange with prexisting endogenous acylalkenyl-and acylalkyl-glycerophosphorylethanolamine. It has therefore been found of value in the present communication to correlate the data for the enzymic exchange, these results being obtained in vitro in the rat brain microsomal membranes under suitable experimental conditions, with the endogenous content of each single phospholipid class, in order to show the mean value of increase of each neosynthesized lipid over the concentrations of pre-existing molecules for each lipid class.
With successive studies the problem of the exchange of choline with the endogenous phospholipid of microsomal membranes was taken into consideration. In the previous reports (Arienti et at., 1970; Porcellati et at., 1971) choline was shown to be weakly converted into lipid material when incubated with chick brain microsomal preparations under the experimental conditions used to show incorporation by base exchange, although Miller & Dawson (1972) and Kanfer (1972) have found a detectable exchange of choline with guinea-pig and rat brain microsomal preparations. It was therefore decided to reinvestigate the problem, by studying the exchange of choline in microsoma1 membranes from rat brain in comparison with that of serine and ethanolamine, together with an investigation on the Ca2+ concentration-enzymic activity relationship existing for each of the above-mentioned nitrogenous bases.
Experiments with brain microsomal membranes from male Sprague-Dawley rats (120-15Og) were done essentially as described by Gaiti et at. (1972) . The final concentration of choline in the incubation medium was 1 . 5 m~ and the pH was 8.5 in all the experiments. The incubation conditions are described in Tables 1 and 2 and in Fig. 1 . The methods for assessing the purity of microsomal membranes are reported elsewhere (Porcellati et al., 1971) . All other determinations, including the measurements of radioactivity into the single isolated lipid classes of ethanolamine phosphoglycerides and serine phosphoglycerides, were carried out as described by Gaiti et al. (1972) .
The results given in Table 1 indicate that an appreciable incorporation of ethanolamine and serine into the various lipid classes occurs via the exchange mechanism, as observed previously , although with different degrees of magnitude. At 25 mM-Ca2+ concentration the highest incorporation rate appears to take place for the diacyl derivatives, followed by that of the acyl alkenyl derivatives, with the lowest incorporation rate into the acyl alkyl compounds. However, by examining the exchange data in comparison with the endogenous concentrations of the pre-existing phospholipid classes and by postulating that the exchange takes place only between bases of identical structure (i.e. between serine and serine phosphoglycerides or ethanolamine and ethanolamine phosphoglycerides), it appears that the rate of reaction for the synthesis of each one of the serine phosphoglyceride species is higher than that shown for the ethanolamine phosphoglyceride species (see ratios a/b in Table l) , thus indicating a more efficient turnover rate of the serine 'head-group' as compared with ethanolamine. On the other hand, if it is assumed that the exchange takes place mainly between the incubated free base and the lipid-bound base of different structure (e.g. between serine and acylalkylglycerophosphorylethanolamine or between ethanolamine and acylalkenylglycerophosphorylserine), thus producing a net increment in the content of the VOl. 1 lipid class correspondent to the incubated free base, then the data in Table 1 [ratios (a + b)/b] indicate that the exchange for acylalkenyl-and acylalkyl-glycerophosphorylethanolamine synthesis increases by a value of only 1 4 % of the original content of the correspondent lipid class of the brain microsomal preparation, whereas the mechanism for acylalkenyl-and acylalkyl-glycerophosphorylserine synthesis changes the original content by more than 20%. This result again indicates a higher rate of exchange of serine with the lipid-bound base as compared with that of ethanolamine. Probably in our systems in uitro the exchange mechanisms will be of both types, i.e. with similar and different lipid-bound bases, although at the present time there is no experimental evidence for attributing quantitative values to each one of them. From the data in Table 1 it appears that the acyl alkyl structure is more readily utilized for the exchange reaction in uitro than is the acyl alkenyl structure. By 534th MEETING, NOTTINGHAM ignoring, in fact, the question of whether or not the exchange may take place with similar or different lipid-bound bases and by assuming therefore that the various acyl alkyl or acyl alkenyl derivatives are capable of constituting exchanging phospholipid molecules of similar activities, the ratios for the synthesis of new acyl alkyl derivatives over the sum of exchanging molecules (i.e. 5.2/159 and 3.5/159 for ethanolamine and serine respectively) are much higher (0.2-0.3) than those for the synthesis of acyl alkenyl derivatives (13/1580 and 7.6/1580 respectively), which reach values of only about 0.05-0.08, thus supporting the above-mentioned assumption. Concn. of CaZ+ (mM) Fig. 1 . Effect of Ca2+ addition on the exchange of ethanolamine, serine and choline by rat brain microsomal preparations Rat brain microsomal membranes (3.3mg of protein) were incubated in the incubation system reported in Table 1 for 30min at 37°C. Substrate concentration was as shown in Choline exchange with endogenous phospholipid takes place in rat brain microsonial preparations, although at a much lower rate than that of serine and ethanolamine (Table 2 ). It appears that incorporation one-third and one-fifth of that of serine and ethanolamine respectively is obtained under similar experimental conditions. More precisely, incubation was carried out at the same pH value, namely 8.5, which has been found to be the pH optimum for ethanolamine incorporation into lipid (Porcellati et al., 1971) . On the other hand it is known that optimum pH values for the incorporation of serine, ethanolamine and choline vary slightly from each other (Porcellati et al., 1971 ; Kanfer, 1972) . Therefore the rates of incorporation for the three bases shown in Table 2 might not represent the maximal rates of exchange for each single precursor, although differences in incorporation for serine and ethanolamine do not seem to be very large at pH8.5 (Porcellati et al., 1971 ).
Ca2+ concentration affects by different degrees the incorporation of ethanolamine, serine and choline (Fig. 1) . The optimum Ca2+ concentration for ethanolamine exchange is about 4 -5 m~, whereas that for serine lies in a broad region between 10 and 2 0 m , and that for choline is about 10mM. At a Ca2+ concentration of 2 . 5 m~ the rates of ethanolamine incorporation are much higher than those of serine or choline, whereas at a much higher Ca2+ concentration, i.e. 2 5 m~, the values for serine and ethanolamine exchange are not very different Gaiti et al., 1972) . This might be due to an inhibition of ethanolamine incorporation found at high Ca2+ concentrations ( Fig. 1) . At all Ca2+ concentrations the rate of choline exchange is much lower than those of serine and ethanolamine. Whether this means differences in affinity for the base-Ca2+ complex towards the enzymic system is not yet known.
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